Synthesis and photobiological properties of acetylpsoralen derivatives.
In an investigation to find monofunctional reactants for DNA which can act as new agents in the photochemotherapy of psoriasis, we have synthesized and studied some methylpsoralen derivatives which contain an acetyl group at one of the two reactive sites of the furocoumarin skeleton (at the 3 or 5' positions). The compounds do not react easily with DNA; their photobiological properties (e.g. the lack of an ability to inhibit DNA synthesis in Ehrlich ascites tumour cells, to induce T2 phage sensitization and to induce erythema in guinea-pig skin) are exactly in line with this behaviour. Some interesting features are shown by 4,8-dimethyl-5'-acetylpsoralen: it is capable of producing a very large amount of singlet oxygen--an order of magnitude higher than the other compounds and 8-methoxypsoralen (used as reference). In spite of this property, 4,8-dimethyl-5'-acetylpsoralen is non-phototoxic to the skin, and its other photobiological properties appear to be in line with its lack of interaction with DNA rather than its enhanced singlet oxygen production.